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(57) ABSTRACT 

A cable communication apparatus includes a Wireless recep 
tion unit for establishing a predetermined Wireless commu 
nication data structure and receiving Wireless communica 
tion band acquiring request information transmitted from a 
Wireless communication apparatus, a ?rst Wireless transmis 
sion unit for Wirelessly transmitting Wireless communication 
band assignment information based on the Wireless commu 
nication band acquiring request information, a cable recep 
tion unit for receiving isochronous communication informa 
tion transmitted from various devices connected thereto via 
a high-speed serial bus, an information converting unit for 
converting the isochronous communication information into 
data information arranged in units of blocks based on a 
predetermined format established in accordance With the 
Wireless communication band assignment information, and 
a second Wireless transmission unit for Wirelessly transmit 
ting the data information. 

10 Claims, 15 Drawing Sheets 
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WIRELESS COMMUNICATION APPARATUS 
AND METHOD, AND CABLE 

COMMUNICATION APPARATUS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a communication method 
Which is applied to a case in Which data transmitted via a 
cable-communication channel is transferred via a Wireless 
communication channel, and relates to a communication 
apparatus to Which the communication method is applied. 

2. Description of the Related Art 
As a conventional communication method among a plu 

rality of apparatuses for exchanging data having a relatively 
large amount of information such as digital image data, 
computer programs, and ?le data, one using an IEEE-1394 
high-speed serial bus interface has been developed. The 
IEEE-1394 high-speed serial bus interface alloWs packet 
structured data to be transmitted to a desired apparatus from 
among a plurality of apparatuses Which are connected to the 
serial bus for data communication. 

Data communication using the IEEE-1394 high-speed 
serial bus interface offers tWo communication modes: one is 
an isochronous communication mode for successively trans 
mitting the data having a relatively large amount of infor 
mation such as image data; the other is an asynchronous 
communication mode for randomly and reliably transmitting 
data having a relatively small amount of information such as 
control data. 

Data communication using the IEEE-1394 high-speed 
serial bus interface enables various data to be exchanged 
among the apparatuses connected to the serial bus line. 

Generally, When a Wireless communication frame is 
established, the Wireless communication frame is estab 
lished so as to have a communication period Which is greater 
by several orders of magnitude than the period of a cable 
environment communication cycle (approximately a 125 ps 
unit), that is, for example, a 4 ms unit. Since conversion 
processing for converting cable-environment data into a 
communication signal formatted for a Wireless-environment 
and other coding and decoding processing require some 
time, the Wireless communication frame depends on the 
operating times of various control apparatuses. Therefore, it 
is dif?cult to perform data communication via the Wireless 
communication channel Without directly converting the 
cable-environment data. 

When being performed in the cable environment, it is 
required that a band having a siZe corresponding to the 
amount of transmission is established beforehand and the 
isochronous communication is performed so that the amount 
of transmission does not exceed the established band. 
Likewise, When being performed in the Wireless 
environment, it is required that a band for Wirelessly trans 
mitting data is reserved and the isochronous communication 
is performed so that the amount of transmission does not 
exceed the reserved band. In addition, When the isochronous 
communication is performed in the cable environment, an 
isochronous packet is transmitted every communication 
cycle (approximately a 125 ps unit). 
When the isochronous information transmitted via the 

cable environment is transmitted via the Wireless commu 
nication channel, a Wireless communication apparatus on the 
sending side transmits information via the Wireless commu 
nication channel in Which the isochronous information 
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2 
arranged in units of communication cycles is packed in units 
of communication frames (for example, 4 ms unit) in the 
Wireless environment. AWireless communication apparatus 
on the receiving side reconstructs the isochronous informa 
tion in units of communication cycles in the cable environ 
ment. 

In the cable-environment isochronous communication, 
the amount of information can be variable during one 
communication cycle in the cable environment. That is, the 
entirety, a half, or none of the reserved band Which is 
occupied by the isochronous information can be transmitted 
during every cycle. 

Accordingly, the Wireless communication apparatus on 
the sending side must inform the other apparatus on the 
receiving side of hoW often and hoW much cable 
environment isochronous information is contained in a 
Wireless-environment packet Which contains isochronous 
packets corresponding to a plurality of cable cycles. Such 
information processing becomes redundant over a long 
period of the isochronous transmission. 

SUMMARY OF THE INVENTION 

In vieW of the foregoing problem, a ?rst object of the 
present invention is to provide a Wireless communication 
method Which guarantees the equivalent communication 
band in cable-environment isochronous communication 
because, before transmitting isochronous information via a 
Wireless channel, a band required for Wireless communica 
tion can be reserved and can be used exclusively for Wireless 
communication. 

It is another object of the present invention to provide a 
Wireless communication method Which enables stable iso 
chronous communication to be performed by informing 
corresponding communication apparatuses on both sending 
and receiving sides of information on the communication 
band used for the Wireless communication before isochro 
nous information is Wirelessly transmitted. 

It is a further object of the present invention to provide a 
Wireless communication method Which enables communi 
cation bands to be repeatedly used by releasing a corre 
sponding reserved communication band at the end of the 
isochronous communication. 

To this end, according to a ?rst aspect of the present 
invention, there is provided a Wireless communication 
method for a control station Which controls a Wireless 
netWork including the control station and at least one 
communication station. The Wireless communication 
method comprising the steps of receiving a communication 
band reservation request from a communication station 
Which desires to perform isochronous communication, 
assigning a Wireless communication band for the commu 
nication station and notifying the band assignment to the 
communication station When the band can be reserved, and 
alloWing the communication station to perform isochronous 
communication using the assigned Wireless communication 
band When the band can be reserved. 

According to a second aspect of the present invention, 
there is provided a Wireless communication method for a 
communication station used in a Wireless netWork compris 
ing a control station and the communication station. The 
Wireless communication method includes the steps of trans 
mitting to the control station a band reservation transmission 
request transmitted from a terminal connected thereto via a 
high-speed serial bus, receiving a communication band 
assignment noti?cation from the control station, and per 
forming isochronous transmission in the communication 
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band assigned in accordance With the communication band 
assignment noti?cation. 

According to a third aspect of the present invention, a 
Wireless communication apparatus includes a Wireless 
reception unit for establishing a predetermined Wireless 
communication data structure and receiving Wireless com 
munication band assignment information, a cable reception 
unit for receiving isochronous communication information 
transmitted from various devices connected thereto via a 
high-speed serial bus, an information converting unit for 
converting the isochronous communication information into 
data information arranged in units of blocks based on a 
predetermined format established in accordance With the 
Wireless communication band assignment information, and 
a Wireless transmission unit for Wirelessly transmitting the 
data information. 

According to a fourth aspect of the present invention, a 
cable communication apparatus includes a ?rst Wireless 
reception unit for establishing a predetermined Wireless 
communication data structure and receiving Wireless com 
munication band assignment information, a second Wireless 
reception unit for receiving data information transmitted via 
a predetermined Wireless communication channel, an infor 
mation converting unit for converting Wireless communica 
tion data information arranged in units of blocks based on a 
predetermined format established in accordance With the 
Wireless communication band assignment information into 
periodical cable-environment isochronous communication 
information, and a cable transmission unit for transmitting 
the isochronous communication information to various 
devices connected thereto via a high-speed serial bus. 

According to a ?fth aspect of the present invention, a 
Wireless communication apparatus includes an information 
detecting unit for detecting isochronous communication 
band reservation information transmitted from various 
devices connected thereto via a high-speed serial bus, a ?rst 
Wireless transmission unit for Wirelessly transmitting, to a 
Wireless communication apparatus serving as a control 
station, a request for acquiring a Wireless communication 
band required for Wireless communication based on the 
detected isochronous communication band reservation 
information, a Wireless reception unit for establishing a 
predetermined Wireless communication data structure and 
receiving Wireless communication band assignment 
information, a cable reception unit for receiving isochronous 
communication information transmitted from various 
devices connected thereto via the high-speed serial bus, an 
information converting unit for converting the isochronous 
communication information into data information arranged 
in units of blocks based on a predetermined format estab 
lished in accordance With the Wireless communication band 
assignment information, and a second Wireless transmission 
unit for Wirelessly transmitting the data information. 

According to a siXth aspect of the present invention, a 
cable communication apparatus includes a Wireless recep 
tion unit for establishing a predetermined Wireless commu 
nication data structure and receiving Wireless communica 
tion band acquiring request information transmitted from a 
Wireless communication apparatus, a ?rst Wireless transmis 
sion unit for Wirelessly transmitting Wireless communication 
band assignment information based on the Wireless commu 
nication band acquiring request information, a cable recep 
tion unit for receiving isochronous communication informa 
tion transmitted from various devices connected thereto via 
the high-speed serial bus, an information converting unit for 
converting the isochronous communication information into 
data information arranged in units of blocks based on a 
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predetermined format established in accordance With the 
Wireless communication band assignment information, and 
a second Wireless transmission unit for Wirelessly transmit 
ting the data information. 

According to a seventh aspect of the present invention, a 
cable communication apparatus includes a ?rst Wireless 
reception unit for establishing a predetermined Wireless 
communication data structure and receiving Wireless com 
munication band acquiring request information transmitted 
from another Wireless communication apparatus, a Wireless 
transmission unit for Wirelessly transmitting Wireless com 
munication band assignment information based on the Wire 
less communication band acquiring request information, a 
second Wireless reception unit for receiving data information 
transmitted via a predetermined Wireless communication 
channel, an information converting unit for converting the 
Wireless communication data information arranged in units 
of blocks based on a predetermined format established in 
accordance With the Wireless communication band assign 
ment information into periodical cable-environment isoch 
ronous communication information, and a cable transmis 
sion unit for transmitting the isochronous communication 
information to various devices connected thereto via a 
high-speed serial bus. 

Further objects, features, and advantages of the present 
invention Will become apparent from the folloWing descrip 
tion of the preferred embodiments With reference to the 
attached draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a Wireless communication 
netWork system according to an embodiment of the present 
invention; 

FIG. 2 is a diagram illustrating a Wireless transmission 
frame according to the embodiment; 

FIG. 3 is a block diagram shoWing a Wireless transmission 
apparatus in the Wireless netWork system according to the 
embodiment; 

FIG. 4 is a diagram illustrating a band reservation request 
packet according to the embodiment; 

FIG. 5 is a diagram illustrating a band assignment packet 
according to the embodiment; 

FIG. 6 is a diagram illustrating a procedure for reserving 
a Wireless transmission band (transmission slot) according to 
the embodiment; 

FIG. 7 is a diagram illustrating a procedure for releasing 
the Wireless transmission band (transmission slot) according 
to the embodiment; 

FIG. 8 is a timing chart shoWing an eXample conversion 
of cable isochronous information according to the embodi 
ment; 

FIG. 9 is a timing chart shoWing an eXample conversion 
of Wireless isochronous information according to the 
embodiment; 

FIG. 10 is a diagram illustrating an eXample structure of 
the cable isochronous information according to the embodi 
ment; 

FIG. 11 is a diagram illustrating an eXample structure of 
the Wireless isochronous information according to the 
embodiment; 

FIG. 12 is an enlarged vieW of a part of the structure of 
the cable isochronous information in FIG. 10. 

FIG. 13 is an enlarged vieW of a part of the structure of 
the Wireless isochronous information in FIG. 11. 
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FIG. 14 is a ?owchart showing operations of the Wireless 
transmission band reservation request according to the 
embodiment; 

FIG. 15 is a ?oWchart shoWing operations of the Wireless 
transmission band assignment according to the embodiment; 

FIG. 16 is a ?oWchart shoWing operations of the Wireless 
transmission band reservation noti?cation according to the 
embodiment; 

FIG. 17 is a ?oWchart shoWing operations of the band 
reservation Wireless transmission according to the embodi 
ment; and 

FIG. 18 is a ?oWchart shoWing operations of the band 
reservation Wireless reception according to the embodiment. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Hereinafter, the embodiment of the present invention is 
described. Before isochronous information is Wirelessly 
transmitted, a communication band required for Wireless 
communication is reserved betWeen a source Wireless com 

munication apparatus (hereinafter referred to as a talker) and 
a destination Wireless communication apparatus (hereinafter 
referred to as a listener). 

Since the communication band is reserved for Wireless 
communication of the isochronous information, a method 
for effectively using this reserved communication band can 
be established. Speci?cally, a packet for Wireless commu 
nication is constructed by dividing the reserved communi 
cation band by the number of cable environment commu 
nication cycles (hereinafter referred to as cable cycles) and 
storing data in a buffer according to the order of cable cycles. 
That is, When the entirety of the buffer is not occupied by 
data of one cycle, data of another cycle is not packed onto 
the unused remaining part of the buffer. Instead, a ?xed 
length buffer is provided having information on the siZe of 
data contained in each of the cycles in order to access data 
of the cycles. 

FIG. 1 shoWs a Wireless netWork system. In FIG. 1, a 
Wireless communication netWork (WNT) includes Wireless 
communication apparatuses 101 to 104 having a 
transmission/reception antenna in Which the Wireless com 
munication apparatus 104 serves as a control station and the 
Wireless communication apparatuses 101 to 103 serve as 
terminal communication stations. 

The Wireless communication apparatus 101 is connected 
via a cable L1 to, for example, a personal computer 11 and 
a printer 12. 

The Wireless communication apparatus 102 is connected 
via a cable L2 to, for example, a magnetic recording/ 
playback apparatus 13. 

The Wireless communication apparatus 103 is connected 
via a cable L3 to, for example, a set-top box 14 and a 
telephone 15. The set-top box 14 is an interface for exchang 
ing a signal betWeen a broadcasting station and a residence. 
A CATV line is connected to a television set Whereby the 
set-top box 14 is used as a residential adapter or the like for 
controlling many broadcast programs. 

The Wireless communication apparatus 104 is connected 
via a cable L4 to, for example, a television set 16 and a game 
console system 17. 

In the Wireless communication netWork WNT, the Wire 
less communication apparatus 104 (the control station) can 
communicate With the Wireless communication apparatuses 
101 to 103 (the terminal communication stations). The 
Wireless communication apparatus 101 can directly commu 
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6 
nicate With the Wireless communication apparatuses 102 and 
104, but cannot directly communicate With the Wireless 
communication apparatus 103 Which is at a remote site. 
When the Wireless communication apparatus 101 desires to 
communicate With the Wireless communication apparatus 
103, the Wireless communication apparatus 101 communi 
cates With the Wireless communication apparatus 103 via the 
communication apparatus 104 (the control station). The 
Wireless communication apparatus 102 can communicate 
With the Wireless communication apparatuses 101, 103, and 
104. The Wireless communication apparatus 103 can com 
municate With the Wireless communication apparatuses 102 
and 104, and cannot directly communicate With the Wireless 
communication apparatus 101 on the remote site. When the 
Wireless communication apparatus 103 desires to commu 
nicate With the Wireless communication apparatus 101, the 
Wireless communication apparatus 103 communicates With 
the Wireless communication apparatus 101 via the Wireless 
communication apparatus 104. 

For example, it is assumed that the personal computer 11 
requests the set-top box 14 to transmit a particular program 
to the magnetic recording/playback apparatus 13 in an 
isochronous mode and requests the magnetic recording/ 
playback apparatus 13 to record the program therein. In this 
case, the Wireless communication apparatus 101 requests the 
Wireless communication apparatus 104 to reserve a Wireless 
environment communication band. 

The Wireless communication apparatus 104 (the control 
station) informs the Wireless communication apparatus 103 
(the talker) and the Wireless communication apparatus 102 
(the listener) to transmit and receive isochronous 
information, respectively. 
The Wireless communication apparatuses 102 and 103 

obtain their Wireless communication bands after acknoWl 
edging. In the Wireless communication apparatus 103 (the 
talker), isochronous information transmitted via the cable L3 
from the set-top box 14 is converted into Wireless 
environment packets. The Wireless communication appara 
tus 102 (the listener) receives the packets, converts them into 
the cable-environment isochronous information, and trans 
mits them to the magnetic recording/playback apparatus 13. 
When this particular program is over and the correspond 

ing isochronous transmission is complete, in accordance 
With a request from the personal computer 11 or the set-top 
box 14, the Wireless communication apparatus Which is 
connected thereto requests the Wireless communication 
apparatus 104 (the control station) to release the correspond 
ing isochronous communication band. The Wireless com 
munication apparatus 104 (the control station) releases the 
corresponding isochronous communication band. 

FIG. 2 shoWs the arrangement of signal exchanging 
betWeen the control station (the Wireless communication 
apparatus 101) and the terminal communication stations (the 
Wireless communication apparatuses 101 to 103) of the 
WNT shoWn in FIG. 1. Data communication is arranged to 
be performed by establishing a frame period. That is, as 
shoWn in FIG. 2, a predetermined period is established as 
one frame period. Apredetermined interval of the header of 
one frame period is assigned as a control information 
communication region Which includes a doWnstream control 
region DC and an upstream control region UC. 

Information on a method to use the Wireless communi 

cation frame, such as con?guration information of the Wire 
less communication netWork and slot assignment informa 
tion of the information communication region, is transmitted 
using the doWnstream control region DC. All the Wireless 
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communication apparatuses 101 to 104 exchange informa 
tion such as the condition of the apparatus in a time-division 
manner using the upstream control region UC. 

Apart from the control information communication 
region, the remaining interval of the frame is assigned as a 
media information transmission region MIT. Various data is 
transmitted via the media information transmission region 
MIT based on an access control from the Wireless commu 

nication apparatus 104 (the control station). The media 
information transmission region MIT is divided by a pre 
determined unit into slots 1 to 16. The slot is a unit used for 
performing band reservation transmission in Which the Wire 
less communication apparatus 104 (the control station) 
arbitrarily assigns a slot from among the slots and reserves 
it in order to perform isochronous Wireless communication. 
When the slot assignment for the band reservation trans 

mission is not performed, instead of the isochronous 
information, asynchronous information may be arranged so 
as to be Wirelessly transmitted. 

FIG. 3 shoWs an example construction of each of the 
Wireless communication apparatuses 101 to 104. Each of the 
Wireless communication apparatuses 101 to 104 has a com 
mon construction in Which antennas 21A, 21B, and 21C for 
transmitting and receiving signals, and a Wireless 
communication processing unit 22 for performing Wireless 
transmission processing and Wireless reception processing 
are provided so that the Wireless communication can be 
performed therebetWeen. 

In this example, the antennas 21A, 21B, and 21C consti 
tute an antenna diversity construction. That is, When the 
Wireless communication apparatuses 101 to 104 Which con 
stitute the netWork communicate With each other, these 
antennas 21A to 21C are constructed so that the optimal 
antenna should be selected beforehand from among the 
antennas 21A to 21C. 

In this case, as a communication method performing 
transmission and reception at the Wireless-communication 
processing unit 22, a communication method using multi 
carrier signals, a so-called “Orthogonal Frequency Division 
Multiplex” (OFDM) method, may be used. As an operating 
frequency, for example, a very high frequency band (such as 
a 5 GHZ band) may be used. 

For example, When the Wireless communication appara 
tuses are used indoors, transmission outputs thereof are set 
to be so Weak that Wireless communication is only per 
formed betWeen the Wireless communication apparatuses 
Which are at a relatively short distance (betWeen several 
meters and several tens of meters) from each other. 

The Wireless communication apparatus further includes a 
data converting unit 23 for converting a signal received from 
the Wireless-communication processing unit 22 or a signal to 
be transmitted via an interface 24 from the Wireless 
communication processing unit 22 to an apparatus 28. The 
Wireless communication apparatus is constructed so that 
data converted by the data converting unit 23 is supplied to 
a processing unit of the apparatus 28 While the data supplied 
from the processing unit of the apparatus 28 is transmitted 
via the interface 24 to the data converting unit 23 in Which 
conversion processing is performed. 

Voice, image, or various data information is arranged to 
be exchanged betWeen the Wireless communication appara 
tus and the apparatus 28 via a high-speed serial interface 27 
such as an IEEE-1394 interface Which serves as an external 

interface of the interface 24. Alternatively, these Wireless 
communication apparatus may be incorporated in the appa 
ratus 28. 
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8 
Each component of the Wireless communication appara 

tus operates under the control of the control unit 25 includ 
ing a microcomputer. When the Wireless-communication 
processing unit 22 receives a control signal such as Wireless 
band reservation information, the received control signal is 
supplied via the data converting unit 23 to the control unit 
25 in Which each component is set based on the received 
control signal. 
The control unit 25 is connected to an internal memory 26 

Which temporarily stores data necessary for communication 
control, reserved slot information, and the like. 
When the Wireless-communication processing unit 22 

receives a synchroniZing signal, the control unit 25 estab 
lishes a frame period by determining a reception timing of 
the synchroniZing signal and performs communication con 
trol processing using the established frame period. 
The control unit 25 communicates With other Wireless 

communication apparatuses. The control unit 25 supplies the 
control signal such as Wireless band reservation information 
to the Wireless-communication processing unit 22 via the 
data converting unit 23, so that Wireless communication can 
be performed. 

FIG. 4 shoWs the structure of a packet used for requesting 
band reservation. The band-reservation request packet 
includes a packet ID identifying this packet as a band 
reservation request packet; a reservation station ID identi 
fying a Wireless communication apparatus reserving the 
band; a source ID identifying a source Wireless communi 
cation apparatus transmitting this packet; a destination ID 
identifying a destination Wireless communication apparatus 
receiving this packet; a request ID attached every time a 
reservation request is issued; and reservation bandWidth 
information indicating, in units of cable cycles, information 
on the Width of the reserved band. Other than these, various 
information may be attached to the packet When needed. 

FIG. 5 shoWs the structure of the packet Which reports the 
band assignment. The band assignment packet includes a 
packet ID representing this packet as the band assignment 
packet; a reservation station ID identifying a Wireless com 
munication apparatus reserving the communication band; a 
source ID identifying a source Wireless communication 
apparatus transmitting this packet; a destination ID identi 
fying a destination Wireless communication apparatus 
receiving this packet; a request ID attached every time a 
reservation request is issued; reservation bandWidth infor 
mation indicating, in units of cable cycles, information on 
the Width of the reserved band; a reservation ID established 
every time a band is assigned; and slot assignment infor 
mation indicating slots obtained by band assignment. Other 
than these, various information may be attached to this 
packet When needed. 

This reservation bandWidth information represents the 
maximum transmission amount during one cable cycle. The 
siZe of the buffer region for one cycle corresponds to the 
reservation bandWidth information. When the band assign 
ment is acknowledged, it is preferable to use this structure 
of the assignment packet as that of a band assignment 
acknowledgement packet obtained by changing only the 
packet ID so that the packet ID represents the acknoWledge 
ment packet. 

FIG. 6 shoWs a procedure for reserving the Wireless 
communication band. In FIG. 6, a communication station 
that reserves the communication band (requester), a control 
station that performs assignment (controller), a communi 
cation station that transmits information (talker), and a 
communication station that receives information (listener) 












